This study was conducted to assess the predictive validity and procedural justice of an implicit association test (IAT) measuring task-switching ability. IAT scores were not related to cognitive ability test scores, and did not predict post-training outcomes. The procedural justice of the IAT was rated poorly by participants.
with information relevant to their job (Kraiger, 2003) . Colquitt, LePine, and Noe (2000) created four categories of training outcomes: declarative knowledge, skill acquisition, self-efficacy, and reactions to training. These outcomes are influenced by several variables, including self-efficacy and cognitive ability (Colquitt et al., 2000) .
The IAT has demonstrated a linkage with cognitive ability (Back et al., 2005; Blanton et al., 2006; Cai et al., 2004; McFarland & Crouch, 2002; Mierke & Klauer, 2001 ). Thus, it is possible that the IAT could be useful in predicting both declarative knowledge and skill acquisition training outcomes. If the IAT does, in fact, correlate with cognitive ability, and predict training outcomes, it could also provide incremental validity when paired with traditional selection tests.
Hypothesis 2a:
The Task-Switching IAT will predict post-training declarative knowledge outcomes.
Hypothesis 2b:
The Task-Switching IAT will predict post-training skill acquisition outcomes.
Research Question 1:
Will the Task-Switching IAT provide incremental validity to a traditional cognitive ability measure in predicting post-training declarative knowledge outcomes?
Research Question 2: Will the Task-Switching IAT provide incremental validity to a traditional cognitive ability measure in predicting post-training skill acquisition outcomes?
Procedural Justice
Validity is not the only concern relevant to selection tests. As the selection process is often the first experience applicants have with an organization, applicants often form their initial reactions to the organization based upon the selection process (Bauer, Maertz, Dolen, & Campion, 1998; Smither, Reilly, Millsap, Pearlman, & Stoffey, 1993) . One of the most important applicant reactions that has emerged is procedural justice. Procedural justice is the perceived fairness of the processes that organizations use to reach decisions (Greenberg, 1990) . Bauer et al. (1998) found that procedural justice affected organizational attractiveness and intentions toward the organization. The procedural justice of a selection process can even affect the motivation, performance, and attitudes of employees who are hired into the organization (Ryan & Ployhart, 2000) . Thus, it is important to consider the procedural justice of a possible selection instrument prior to its use. To date, there has been no research assessing the procedural justice of the IAT.
Research Question 3:
In comparison to a traditional cognitive ability test, how do applicants perceive the use of the IAT in terms of overall procedural justice?
Job relatedness is a facet of procedural justice that is an intuitively important aspect of selection systems. Simply put, applicants will feel a selection process is more fair if it appears to be relevant to the job (Steiner & Gilliland, 1996) . Job relatedness positively influences the attractiveness of the organization as well as perceptions of selection system fairness (Bauer et al., 1998; Holtz, Ployhart, & Dominguez, 2005) . The lack of procedural justice research in relation to the IAT is evident in this area as well. Since job relatedness is an important dimension of procedural justice, it is very important to determine whether participants view the IAT as being job-related, especially as it is not readily apparent what the IAT is measuring.
Research Question 4:
In comparison to a traditional selection measure, how do applicants view the use of the IAT in terms of job relatedness?
Opportunity to perform is one facet of procedural justice that has been shown to be especially predictive of applicant reactions to selection systems. Opportunity to perform is conceptualized as the extent to which applicants feel that the selection process allows them to demonstrate their abilities to the fullest. Schleicher, Venkataramani, Morgeson, and Campion (2006) found that opportunity to perform greatly contributes to perceptions of a selection system's fairness. At this point, no studies have determined how the IAT is perceived in terms of opportunity to perform.
Research Question 5:
In comparison to a traditional cognitive ability test, how do applicants view the use of the IAT in terms of opportunity to perform?
Method

Sample
129 participants were drawn from several undergraduate psychology courses at a large Southeastern university. Participants were aged 18 to 26 years, with a mean age of 19.84 years. 43% of the sample was female. 81% of the sample was Caucasian, 8% was African American, and 7% was Hispanic. After cleaning and matching the data, and using listwise deletion, the final sample size ranged from n = 87 to n = 105.
Measures
TSA-IAT. The Task-Switching IAT (TSA-IAT) (Back et al., 2005) is content-nonspecific, as it uses numbers and letters as the target stimuli, and words and calculations as the attribute stimuli. Because it does not measure any specific content and/or attitudes, only method-specific variance, the TSA-IAT is ideal for testing the relationship between IAT scores and cognitive ability. This IAT was created using the FreeIAT software (Meade, 2009 ). See Table 1 for stimuli.
Flower-Insect IAT. The Flower-Insect IAT (Greenwald et al., 1998) measures implicit preference for flowers over insects. It was included in this study because flower-insect preference should be unrelated to cognitive ability. This IAT was created using the FreeIAT software (Meade, 2009 ). See Table 2 for stimuli.
Wonderlic Personnel Test-Quicktest. The Wonderlic Personnel Test-Quicktest (WPT-Q) consists of 30 questions that measure reasoning, linguistic, mathematical, and problem-solving abilities, and has a time limit of eight minutes. Furthermore, the WPT-Q correlates highly with the long-form Wonderlic Personnel Test (WPT), r = 0.77 (Wonderlic, 2004) .
Procedural Justice Scale. This seven-item scale, based on the procedural justice scale created by Steiner and Gilliland (1996) , measures the procedural justice of a selection method. Responses choices are on a seven-point Likert scale (1 = totally disagree, 7 = totally agree). Reliability for this scale was at or above minimum standards of reliability.
Selection Procedural Justice Scale. Bauer et al. (2001) developed the Selection Procedural Justice Scale (SPJS) to measure all ten of Gilliland's (1993) procedural justice dimensions, as well as the 11th dimension added by Bauer and colleagues that resulted from breaking job relatedness down into job relatedness-predictive and job relatedness-content. Responses are on a five-point Likert scale (1 = strongly disagree; 5 = strongly agree) (Bauer et al., 2001) . For the present study, only the job relatedness (both predictive and content) and opportunity to perform subscales were used. Confirmatory factor analyses confirmed the two-factor structure of the job relatedness subscale. See Table 3 for CFA fit indices. The reliability of each job relatedness scale was adequate in relation to all three tests.
Microsoft Excel Familiarity Measure. This two-item scale asked participants to indicate their familiarity with Microsoft Excel in general, and their specific familiarity with the use of formulas in Excel.
Microsoft Excel Self-Efficacy Scale. This six-item scale measures self-efficacy related to the use of Microsoft Excel. It is based on the general self-efficacy scale created by Chen, Gully, and Eden (2001) . The reliability of this scale was acceptable; α = 0.87.
Training Outcomes. Two tests were administered to measure training outcomes. The first was a 10 question declarative knowledge test that asked questions related to using formulas in Microsoft Excel. The second test asked participants to perform five different tasks in Excel using a dataset.
Procedure
Participants were brought into a research lab and told that the goal of the study was to examine a new test battery to be used in the hiring and promotion of job applicants in organizations. Participants were told to pretend that they were applying for a shift supervisor position at a coffeehouse, and were told to keep this in mind as they completed the experimental tasks.
Participants completed three tests, which were counterbalanced in the order of their administration to prevent order effects. These included the WPT-Q, the TSA-IAT, and the FlowerInsect IAT. Participants were told that the TSA-IAT was a measurement of task-switching ability. Participants were told that the Flower-Insect IAT was highly experimental test that was not expected to relate to job performance. Following the completion of the WPT-Q, the TSA-IAT, and the Flower-Insect IAT, participants completed the job relatedness and opportunity to perform sections of the SPJS (Bauer et al., 2001 ) as well as a revised version of the general procedural justice scale (Steiner & Gilliland, 1996) in relation to each test.
After completing the questionnaires, participants watched a 40-minute training module on a computer that explained how to use mathematical formulas in Microsoft Excel. To control for the possibility that some participants may have had experience with formulas in Excel, participants were asked to indicate their familiarity with Excel with a two-item scale measuring the extent of participant's previous exposure to the program. Responses to these questions were entered as control variables in analysis. Participants also completed a six-item Excel self-efficacy measure based on the general selfefficacy scale created by Chen et al. (2001) . Since self-efficacy has been shown to influence training outcomes (Chiaburu & Lindsay, 2008) , Excel selfefficacy was used as a control variable in analysis as well. After completing the training, participants completed the declarative knowledge and skill acquisition tests to measure their training outcomes.
Results
Descriptive statistics for all study variables can be found in Table 4 . IAT scores were calculated using the D scoring algorithm, based upon the recommendations of Greenwald et al. (2003) for improving IAT scoring methods. Data for participants with reaction times less than 300ms for more than 10% of the trials were dropped from further analysis (Meade, 2009) .
A one-tailed Pearson product-moment correlation was used to determine if scores on the TSA-IAT and Flower-Insect IAT were correlated with scores on the WPT-Q. Scores on the TSA-IAT were not significantly positively related to scores on the WPT-Q, r(104) = -0.08, p = .207. Scores on the Flower-Insect IAT were not significantly positively related to scores on the WPT-Q, r(102) = -0.052, p = .301. Hypothesis 1 was not supported. An additional two-tailed Pearson product-moment correlation was used to determine if there was common method variance between the TSA-IAT and the Flower-Insect IAT. There was not a significant correlation between scores on the TSA-IAT and scores on the FlowerInsect IAT, r(102) = 0.14, p = .157.
Multiple linear regression was used to determine if scores on the TSA-IAT predicted posttraining declarative knowledge. The overall model was significant. However, scores on the TSA-IAT did not significantly predict scores on the post-training declarative knowledge test (see Table 5 ), thus Hypothesis 2a was not supported. Multiple linear regression was used to determine if scores on the TSA-IAT predicted post-training skill acquisition. The overall model was significant. However, scores on the TSA-IAT did not significantly predict scores on the post-training skill acquisition test. See Table 6 . Hypothesis 2b was not supported.
Hierarchical linear regression was used to determine if scores on the TSA-IAT provided incremental validity to the WPT-Q in predicting posttraining declarative knowledge outcomes. The control variables (previous Excel use, previous Excel formula use, and Excel self-efficacy) were entered in the first block. WPT-Q scores were entered in the second block, while TSA-IAT scores were entered in the third block. The final model was significant, although this model did not present a measurable change in R2 from the second block. For the final model, previous Excel formula use, Excel selfefficacy, and WPT-Q scores were unique, significant predictors of scores on the post-training declarative knowledge test. Previous Excel use and TSA-IAT scores were not unique, significant predictors of scores on the post-training declarative knowledge test. See Table 7 .
Hierarchical linear regression was used to determine if scores on the TSA-IAT provided incremental validity to the WPT-Q in predicting posttraining skill acquisition outcomes. The control variables (previous Excel use, previous Excel formula use, and Excel self-efficacy) were entered in the first block. WPT-Q scores were entered in the second block. TSA-IAT scores were entered in the third block. The final model was significant, although this model did not present a measurable change in R2 from the second block. For the final model, no predictor was a unique, significant predictor of posttraining skill acquisition (see Table 8 ).
A dependent samples t-test was used to examine how participants viewed the general procedural justice of the TSA-IAT as compared to the WPT-Q. Participants rated the general procedural justice of the TSA-IAT (M = 2.78) significantly lower than the procedural justice of the WPT-Q (M = 3.25), t(86) = -8.335, p < .001, d = -.85.
A dependent samples t-test was used to examine how participants viewed the predictive job relatedness of the TSA-IAT as compared to the WPT-Q. Participants rated the predictive job relatedness of the TSA-IAT (M = 2.22) significantly lower than the predictive job relatedness of the WPT-Q (M = 2.55), t(86) = -3.318, p = .001. A dependent samples t-test was used to examine how participants viewed the content job relatedness of the TSA-IAT as compared to the WPT-Q. Participants rated the content job relatedness of the TSA-IAT (M = 1.92) significantly lower than the content job relatedness of the WPT-Q (M = 2.26), t(86) = -3.438, p = .001, d = -.41.
A dependent samples t-test was used to examine how participants viewed the opportunity to perform of the TSA-IAT as compared to the WPT-Q. Participants related the opportunity to perform of the TSA-IAT (M = 2.14) significantly lower than the opportunity to perform of the WPT-Q (M = 2.51), t(86) = -3.858, p < .001, d = -.46.
Discussion
Before using a test for personnel selection purposes, it is important to determine whether the test demonstrates adequate predictive validity, and to ascertain how applicants will react to the test. This study was conducted to determine if the IAT is positively related to cognitive ability and if, as a result of this predicted relationship, the IAT can predict post-training declarative knowledge and skill acquisition outcomes. If the IAT was related to cognitive ability and demonstrated predictive validity in regards to training outcomes, then it could be used as a personnel selection measure for cognitive ability.
However, the IAT of interest was not related to cognitive ability, and did not predict post-training declarative knowledge and skill acquisition outcomes, making its future as a cognitive ability proxy selection measure doubtful. Moreover, the procedural justice of the IAT was universally poor when compared to a traditional cognitive ability test.
In contrast to findings by McFarland and Crouch (2002) that the IAT is contaminated by cognitive ability, the IAT of interest in this study, the TSA-IAT, was not positively related to cognitive ability as measured by the WPT-Q. Additionally, the TSA-IAT also did not predict post-training declarative knowledge or skill acquisition outcomes, and did not provide incremental validity to training outcomes prediction when paired with the WPT-Q. Furthermore, there was no significant correlation between the TSA-IAT and the Flower-Insect IAT indicating discriminant validity among different types of IATs. From this, one can conclude that the IAT methodology using the D scoring algorithm is not measurably contaminated by cognitive ability. One explanation of this finding could be that the taskswitching ability and processing speed that contribute to IAT scores (Back et al., 2005; Blanton et al., 2006; Mierke & Klauer, 2001 ) are lower-level cognitive skills that are not measured by traditional cognitive ability tests, which measure reasoning, mathematical, and verbal abilities. Thus, although the IAT methodology may be confounded by cognitive skill, this confounding may occur at a lower level than general cognitive ability.
The procedural justice perceptions in relation to the TSA-IAT cast further doubt on the IAT's potential as a personnel selection tool. Across all three types of procedural justice investigated, participants rated the procedural justice of the IAT as significantly lower than the procedural justice of the WPT-Q. They felt that it did not relate to the job of shift supervisor at a coffee shop in either predictive ability or content, did not provide them with an opportunity to display their skills, and did not exhibit general procedural fairness. Because procedural justice impacts important organizational outcomes, such as organizational attractiveness (Hausknecht et al., 2004) and employee attitudes and motivation once hired into the organization (Ryan & Ployhart, 2000) , this lack of procedural justice in regards to the IAT is concerning.
Limitations
This study had several limitations. Firstly, the study was conducted in a laboratory setting. Although steps were taken to make it resemble a selection situation, participants knew that they were not applying for a job. This lack of a true selection setting means that the results of this study may not apply to actual selection contexts. Additionally, participants in this study were not representative of the population of workers in the US. Their mean age was 19.84 years, and 81% were Caucasian. Because of these limitations, the results of this study must be interpreted with caution due to the lack of external validity.
Another possible limitation of this study was the use of the WPT-Q rather than the full-length WPT). Although the WPT-Q has been found to correlate highly with the WPT (Wonderlic, 2004) , and correlated with the learning outcomes in the current study, it is possible that participants' general cognitive ability was not assessed as accurately with the WPT-Q as it would have been with the WPT. This could have attenuated correlations between the WPT-Q and the IATs, as well as the relationships between the WPT-Q and post-training outcomes.
Future Research
The results of this study suggest several fruitful avenues for future research. Most importantly, this study needs to be replicated in a more externally valid setting. Although research related to the IAT and personnel selection is too much in its infancy to justify using the IAT in an actual selection situation, this study could be replicated in a laboratory setting with a stronger selection manipulation. Additionally, procedural justice perceptions should be examined for other selection-relevant IATs. IATs measuring job-relevant characteristics such as conscientiousness and integrity have been created, so these would be good candidates for such research. It could be that the unfavorable procedural justice perceptions towards the IAT found in the present study were an artifact of the TSA-IAT rather than the IAT methodology itself. Table 1 
TSA-IAT Process and Stimuli
Step Categories Sample Stimuli
Trial 2 • Words
• Calculations
• Dog
• 6 + 7
Trial 3
• Letter/word
• Number/calculation
• N/Dog
• 13/6 + 7
Trial 4
• Letters
• Numbers
• N
• 13
Trial 5
• Letters/calculations
• Numbers/words
• N/6 + 7
• 13/Dog Table 2 Flower-Insect IAT Process and Stimuli
• Rose/Agony
• Cockroach/Love 
